ECE4530 Fall 2019: Handout Lecture 9

reference software

unsigned long long mymul (unsigned long a, unsigned long b) {

unsigned long long r;
r = (unsigned long long) a * b;

return r;

reference software (assembly)

; TimerLap();

; sw_tt = mymul(arga, argb);

; sw_ct = TimerLap();

; 1s implemented as:
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hardware multiply coprocessor

module mymul (
output [15:0] per_dout, input mclk,
input [13:0] per_addr, input [15:0] per_din,
input per_en, input [1:0] per_we,
input puc_rst
)
reg [31:0] hw_a, hw_b;
reg [63:0] hw_retval;
reg hw_ctl, hwctl_old;
wire [63:0] mulresult;
wire write_alo, write_ahi,
write_blo, write_bhi,
write_retval, write_ctl;
always @(posedge mclk or posedge puc_rst)
if (puc_rst)
begin
hw_a <= 32’h0;
hw_b <= 32’h0;
hw_retval <= 64°h0;
hw_ctl <= 1’h0;
hw_ctl_old <= 1’h0;
end
else
begin
hw_al[15: 0] <= write_alo ? per_din[15:0] : hw_a[15: 0];
hw_a[31:16] <= write_ahi ? per_din[15:0] : hw_a[31:16];
hw_b[15: 0] <= write_blo ? per_din[15:0] : hw_b[15: 0];
hw_b[31:16] <= write_bhi ? per_din[15:0] : hw_b[31:16];
hw_retval <= write_retval ? mulresult : hw_retval;
hw_ctl <= write_ctl ? per_din[0] : hw_ctl;
hw_ctl_old <= hw_ctl;
end
assign mulresult = hw_a * hw_b;
assign write_alo (per_en & (per_addr == 14°hA0) & (per_we == 2°h3));
assign write_ahi = (per_en & (per_addr == 14°hAl) & (per_we == 2°h3));
assign write_blo = (per_en & (per_addr == 14°hA2) & (per_we == 2°h3));
assign write_bhi = (per_en & (per_addr == 14°hA3) & (per_we == 2°h3));
assign write_ctl = (per_en & (per_addr == 14°hA8) & per_we[0] & per_wel[l]);
assign write_retval = ((hw_ctl == 1’°h1) & (hw_ctl ~ hw_ctl_old));
assign per_dout = (per_en & (per_addr == 14°hA4) & (per_we == 2°h0)) ? hw_retval[15: 0]
(per_en & (per_addr == 14°hA5) & (per_we == 2°h0)) 7 hw_retval[31:16]
(per_en & (per_addr == 14’hA6) & (per_we == 2°h0)) 7 hw_retval[47:32]
(per_en & (per_addr == 14’hA7) & (per_we == 2°h0)) 7 hw_retval[63:47]

endmodule

16°h0;



software driver
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software driver (assembly)

; TimerLap();

; hw_

tt =

mymul_hw(arga, argb);
; hw_ct = TimerLapQ);

; is implemented as:
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